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FIG. 2
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FIG. 3

U=13,5,9, 11, 21, 24, 27, 28, 31, 35, 38, 41, 45, 46, 47}

l

U1 ={3. 5, 9}

U2 = {11, 21, 24}
U3 ={27, 28, 31}
U4 = {35, 38, 41}
U5 = {45, 46, 47}

l

H = {CANDIDATE CHANNELS HAVING LOWEST
VALUE OF RECEIVED SIGNAL STRENGTH}

OR
H={3, 11, 27, 35, 45}
OR
H={5, 21 28 38, 46}
OR
H={9, 24, 31, 41, 47}
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METHOD AND APPARATUS FOR
SELECTING HOPPING TARGET CHANNELS

CROSS-REFERENCE TO THE RELATED
APPLICATION

This application claims priority from Korean Patent
Application No. 10-2015-0043301, filed on Mar. 27, 2015,
in the Korean Intellectual Property Oflice, the disclosure of
which 1s 1ncorporated herein in 1ts entirety by reference.

BACKGROUND

1. Field

Apparatuses and methods consistent with exemplary
embodiments relate to selecting hopping target channels for
a device which 1s disposed in a network such as a wireless
local area network (WLAN) but does not use the network.

2. Description of the Related Art

In a WLAN, a WLAN device may preferentially use a
frequency band of the WLAN. Therefore, according to a
wireless communication protocol, a device which 1s not a
WLAN device (heremnaiter referred to as “non-WLAN
device”) should hop a frequency channel periodically while
using a frequency band of a WLAN. For example, a non-
WLAN device should hop 15 frequency channels or more at
a period of 0.4 second 1n a WLAN.

Hereinafter, a channel denotes a frequency band having a
predetermined channel width (or bandwidth) to be used. For
a WLAN device, a wireless fidelity (Wi-F1) device using this
WLAN may be exemplarily used. For a non-WLAN device,
a network monitor camera which does not use this WLAN
may be exemplarily used.

FIG. 1 shows channels that may be used by a WLAN
device 1in a frequency band of Institute of Electrical and
Electronics Engineers (IEEE) 802.11b standard. 13 channels
may be used 1n South Korea as illustrated 1n FIGS. 1, and 11
channels may be used in the United States.

Referring to FIG. 1, an available frequency band for
WLAN devices ranges from about 2.4 to 2.4835 GHz, and

a channel width thereof 1s about 83.5 MHz. Theretfore, it a
channel width applied to a non-WLAN device included 1n a
WLAN 0f 83.5 MHz 1s about 1 MHz, the non-WLAN device
may use 83 channels at maximum. In this case, the non-
WLAN device should hop frequency channels periodically
while using 15 frequency channels or more.

However, 1n the same frequency band of 83.5 MHz, a
channel interval between channels available to a WLAN
device 1s about S MHz, and a width of each channel 1s about
22 MHz, which 1s considerably wide. Therefore, in the case
where a WLAN device 1s newly added or a non-operating,
WLAN device operates again while a non-WLAN device
communicates with an external apparatus 1n this 83.5 MHz
frequency band, there 1s a high probability that a frequency
channel used by the non-WLAN device 1s interfered. That 1s,
there 1s a high probability that communication of the non-
WLAN device does not function temporarily.

SUMMARY

The exemplary embodiments of the inventive concept
provide a method of selecting hopping target channels at a
device which i1s included in a network such as a wireless
local area network (WLAN) but does not use the network 1n
order to minimize a probability that communication of the
device does not function temporarily, and an apparatus to
perform the method.
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Various aspects of the exemplary embodiments will be set
forth 1n part in the description which follows and, 1n part,
will be apparent from the description, or may be learned by
practice of the presented embodiments.

According to an exemplary embodiment, there 1s pro-
vided a method of selecting hopping target channels for a
device which 1s included 1n a network but does not use the
network. The method may include: selecting a plurality of
candidate channels from among a plurality of channels
included 1n an available frequency band of the network;
classiiying the candidate channels into a plurality of fre-
quency regions based on a channel frequency of each of the
candidate channels; and selecting at least one candidate
channel as a hopping target channel from each of the
frequency regions. Here, the network may be a WLAN, and
the device which included 1n the network but does not use
the network may be a monitoring or surveillance camera.

The available frequency band may be a frequency band of
the WLAN.

The available frequency band may be a band ranging from
about 2.4 to about 2.4835 GHz for the WLAN.

Each of the candidate channels may have a received
signal strength less than a threshold signal strength.

The candidate channels may include channels which are
reselected after the threshold signal strength 1s increased
from a previous threshold signal strength in response to a
number of candidate channels, each having a received signal
strength, 1s less than a predetermined number of channels.

The hopping target channel selected from each of the
frequency regions may include a channel having a lowest
received signal strength in each of the frequency regions.

The classifying the candidate channels may include: sort-
ing the candidate channels 1n ascending order or descending
order according to the channel frequency of each of the
candidate channels; and classifying the candidate channels
such that at least one candidate channel included in each of
the frequency regions 1s sorted in ascending order or
descending order.

The hopping target channel selected from each of the
frequency regions may include a channel having a lowest,
intermediate, or highest frequency in each of the frequency
regions.

The hopping target channels may include two most fre-
quency-distant channels selected from two subsequent ire-
quency regions among the frequency regions.

According to another exemplary embodiment, there is
provided a channel-selecting apparatus for a device which 1s
included 1n a network but does not use the network. The
apparatus may include: at least one processor configured to
implement: a candidate channel selector which determines a
plurality of available channels available 1n the network; and
a target channel selector which selects a plurality of fre-
quency hopping channels from among the available chan-
nels such that any two of the selected frequency hopping
channels are separated by a predetermined frequency dii-
ference or more.

According to still another exemplary embodiment, there
1s provided another channel-selecting apparatus for a device
which 1s included 1n a network but does not use the network.
The apparatus may include: at least one processor config-
ured to mmplement: a candidate channel selector which
selects a plurality of candidate channels from among a
plurality of channels included 1n an available frequency
band of the network; a candidate channel classifier which
classifies the candidate channels 1nto a plurality of frequency
regions based on a channel frequency of each of the candi-
date channels; and an target channel selector which selects
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at least one candidate channel as a hopping target channel
from each of the frequency regions.

The available frequency band may be a frequency band of
a WLAN and the device may be a monitoring camera or a
survelllance camera.

The available frequency band may be a band ranging from
about 2.4 to about 2.4835 GHz for the WLAN.

The candidate channel selector may select each of the
candidate channels which has a received signal strength less
than a threshold signal strength.

The candidate channels may be channels which are rese-
lected by the candidate channel selector after the threshold
signal strength 1s increased from a previous threshold signal
strength 1n response to a number of candidate channels, each
having a received signal strength, 1s less than a predeter-
mined number of channels.

The hopping target channel selected by the target channel
selector from each of the frequency regions may be a
channel having a lowest received signal strength 1n each of
the frequency regions.

The processor may further implement: a sorting unit
which sorts the candidate channels 1n ascending order or
descending order according to the channel frequency of each
of the candidate channels, wherein the candidate channel
classifier classifies the candidate channels such that at least
one candidate channel included in each of the frequency
regions 1s sorted 1 ascending order or descending order.

The hopping target channel selected by the target channel
selector from each of the frequency regions may be a
channel having a lowest, intermediate, or highest frequency
in each of the frequency regions.

The hopping target channels may include two most ire-
quency-distant channels selected from two subsequent fre-
quency regions among the frequency regions.

The apparatus may be included in the device.

According to a method and an apparatus for selecting
hopping object channels 1n accordance with exemplary
embodiments, the candidate channels having a received
signal strength less than the threshold signal strength are
selected first. Therefore, the candidate channels selected first
have a low probability of being interfered compared with
other channels.

Also, the candidate channels are classified for each fre-
quency region depending on a channel frequency, and one
candidate channel 1s selected as a hopping target channel for
the each frequency region. Therefore, the candidate channels
may maintain a maximum Irequency interval or frequency
difference. In the case where a WLAN device newly or
additionally operates while a non-WLAN device communi-
cates with an external apparatus, a probability that the
hopping target channels used by the non-WLAN device are
interfered may be reduced. That 1s, a probability that com-
munication of the non-WLAN device does not work may be
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects will become apparent and
more readily appreciated from the following description of
the exemplary embodiments, taken 1n conjunction with the
accompanying drawings, in which:

FIG. 1 1s a diagram illustrating channels that may be used
by a wireless local area network (WLAN) device i a
frequency band of Institute of Flectrical and Electronics

Engineers (IEEE) 802.11b standard;
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FIG. 2 1s a flowchart illustrating a method of selecting
hopping object channels at a device except a WLAN device,

according to an exemplary embodiment;

FIG. 3 1s a view for explaining operations S205 to S207
of FIG. 2 by using an example; and

FIG. 4 1s a block diagram illustrating a channel-selecting
apparatus, according to an exemplary embodiment.

(L]

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

The following description of exemplary embodiments
along with accompanying drawings are provided for under-
standing the mventive concept, and portions easily imple-
mented by those of ordinary skill in the art may be omitted.

Also, the present specification and the accompanying
drawings are not provided for the purpose of limitation.
Terms used in the present specification should be construed
as meaning and concept that match the technical spirit of the
inventive concept to most properly express the inventive
concept.

Heremnafiter, the mnventive concept will be described more
tully with reference to the accompanying drawings, 1n which
exemplary embodiments of the inventive concept are shown.

FIG. 2 shows a method of selecting hopping target
channels 1n a wireless local area network (WLAN) for a
device which 1s not a WLAN device, according to an
exemplary embodiment. The non-WLAN device may be, for
example, a monitoring camera that performs wireless com-
munication with a server device or a client terminal.

FIG. 3 1s a view for explaining operations S205 to S207
of FIG. 2 by using an example. U 1n FIG. 3 denotes a set of
candidate channels sorted 1n an ascending order. Ul to U5
denote sets of candidate channels included in each frequency
region. Also, H denotes a set of hopping target channels.
Here, the channel denotes a frequency band. However, the
channel may indicate a single frequency according to an
exemplary embodiment.

A method of selecting hopping target channels H 1s
described below with reference to FIGS. 2 and 3.

In operations S201 to S204, a non-WLAN device selects
candidate channels having a received signal strength less
than a threshold signal strength from among a plurality of
channels within an available frequency band. Here, the
received signal strength represents a strength of a reception
signal measured at the non-WLAN device 1 each of the
plurality of channels. The available frequency band may be
a frequency band of a WLAN. For example, the available
frequency band may range from about 2.4 to 2.4835 GHz.

In more detail, the non-WLAN device measures a
received signal strength with respect to each of channels
included in the available frequency band (operation S201).

Subsequently, the non-WLAN device selects candidate
channels having a received signal strength less than the
threshold signal strength (operation S202).

In this case, when the number S of candidate channels 1s
less than a predetermined number W of channels (operation
S5203), the non-WLAN device increases the threshold signal
strength (5204).

As described above, the candidate channels selected first
according to operations S201 to S204 may have a low
probability of being interfered compared with other chan-
nels.

In operations S205 and 5206, the non-WLAN device
classifies the candidate channels 1nto a plurality of frequency
regions Ul to U5 based on a channel frequency of each of
the candidate channels.
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Subsequently, the non-WLAN device sorts the candidate
channels 1n ascending order or descending order according
to a channel frequency (operation S205). As 1llustrated in
FIG. 3, a set U of candidate channels may be sorted 1n an
ascending order. For example, a channel “3” of a lowest
frequency 1n the set U of the candidate channels may be a
first candidate channel, and a channel “47” of a highest
frequency 1n the set U of the candidate channels may be a
last candidate channel.

Next, the non-WLAN device classifies the candidate
channels 1n order such that the candidate channels sorted 1n
ascending order or descending order may be included in
cach of the frequency regions Ul to US (operation S206).
For example, the channel “3” of the lowest frequency in the
set U of the candidate channels may be classified such that
the channel “3” may be included 1n the first frequency region
U1, and the channel “47” of the highest frequency 1n the set
] of the candidate channels may be classified such that the

L
channel “47” may be included in the fifth frequency region
US.

The non-WLAN device selects at least one candidate
channel as a hopping target channel from each of the
frequency regions Ul to US, thereby forming a set H of
hopping target channels (operation S207).

As described above, the candidate channels selected from
the frequency regions Ul to U5, respectively, may maintain
a maximum Irequency interval or Irequency difference
according to operations S205 to S207. Therefore, in the case
where a WLAN device newly or additionally operates while
the non-WLAN device communicates with an external appa-
ratus, a probability that the hopping target channels used by
the non-WLAN device are mterfered may be reduced. That
1s, a probability that communication of the non-WLAN
device does not function temporarily may be reduced.

According to an exemplary embodiment, 1n setting a set
of hopping target channels H according to operation S207,
a candidate channel having a lowest value of a received
signal strength may be selected as a hopping target channel
from each of the frequency regions Ul to US. Accordingly,
a probability that the hopping target channels used by the
non-WLAN device are interfered may be reduced even
more.

According to another exemplary embodiment, a candidate
channel of the lowest frequency 1n each of the frequency
regions Ul to US may be selected as the hopping target
channels. In this case, a set of the hopping target channels H
in FIG. 3 is {3, 11, 27, 35, 45}

According to still another exemplary embodiment, a
candidate channel of an intermediate frequency 1n each of
the frequency regions Ul to US may be selected as the
hopping target channels. In this case, a set of the hopping
target channels H in FIG. 3 is {5, 21, 28, 38, 46].

According to yet another exemplary embodiment, a can-
didate channel of the highest frequency in each of the
frequency regions Ul to US may be selected as the hopping
target channels. In this case, a set of the hopping target
channels H in FIG. 3 is {9, 24, 31, 41, 47}.

The 1nventive concept of selecting the hopping target
channels 1s not limited to the above exemplary embodi-
ments. For example, the hopping target channels may be
selected such that two most frequency-distant channels from
two subsequent or neighboring frequency regions among the
frequency regions Ul to US are selected as two of the
hopping target channels. Also, without classifying the plu-
rality of channels within the available frequency band 1nto
the frequency regions Ul to U5 as above, the hopping target
channels may be selected from among the plurality of
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channels such that any two subsequent or neighboring
candidate channels are separated by a predetermined fre-
quency difference or more.

FIG. 4 shows a channel-selecting apparatus which may be
included 1n a non-WLAN device and selecting hopping
target channels, according to an exemplary embodiment.
The channel-selecting apparatus may be implemented 1nde-
pendently from the non-WLAN device. A channel-selecting
apparatus according to an exemplary embodiment 1is
described with reference to FIGS. 3 and 4.

The channel-selecting apparatus according to an exem-
plary embodiment includes a signal strength-measuring unit
401, a candidate channel selector 402, a number of channels-
comparing unit 403, a sorting unit 404, a candidate channel
classifier 4035, and an target channel selector 406.

The signal strength-measuring unit 401 measures a
received signal strength of each of channels within an
available frequency band of a WLAN.

The candidate channel selector 402 selects candidate
channels having a value of a received signal strength less
than a threshold signal strength from the channels within the
available frequency band, according to a measurement result
from the signal strength-measuring unit 401. Therefore, the
candidate channels selected first by the candidate channel
selector 402 may have a low probability of being interfered
compared with other channels.

In this case, the channels-comparing unit 403 determines
whether the number of candidate channels selected by the
candidate channel selector 402 1s less than a predetermined
number of channels. When the number of candidate chan-
nels 1s less than the predetermined number of channels, the
candidate channel selector 402 increases the threshold signal
strength.

The sorting unit 404 sorts the candidate channels 1n
ascending order or descending order according to a channel
frequency. As illustrated in FIG. 3, the set U of candidate
channels may be sorted 1n ascending order. For example, the
sorting unit 404 may sort the channel “3” of the lowest
frequency 1n the set U of the candidate channels first, and
sort the channel “47” of the highest frequency last.

The candidate channel classifier 405 classifies the candi-
date channels in order such that the candidate channels
sorted 1n ascending order or descending order may be
included 1n each of the frequency regions Ul to US. For
example, the candidate channel classifier 405 may classity
the channel “3” of the lowest frequency in the set U of the
candidate channels such that the channel “3” may be
included 1n the first frequency region Ul, and may classily
the channel “47” of the highest frequency in the set U of the
candidate channels such that the channel “47” may be
included in the fifth frequency region US.

The target channel selector 406 selects at least one can-
didate channel as a hopping target channel from each of the
frequency regions Ul to US, thereby forming a set H of
hopping target channels. Therefore, the hopping target chan-
nels selected by the target channel selector 406 may main-
tain a maximum frequency interval or frequency diflerence.
Therefore, 1n the case where a WLAN device newly or
additionally operates while a non-WLAN device communi-
cates with an external apparatus, a probability that the
hopping target channels used by the non-WLAN device are
interfered may be reduced. That 1s, a probability that com-
munication of the non-WLAN device does not function
temporarily may be reduced.

In setting a set H of hopping target channels, the target
channel selector 406 according to an exemplary embodiment
may select candidate channels having a lowest value of a
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received signal strength from the frequency regions Ul to
US, respectively, as the hopping target channels. An target
channel selector 406 according to another exemplary
embodiment may select channels of the lowest frequency
from the frequency regions Ul to U5, respectively, as the
hopping target channels. In this case, a set of the hopping
target channels H in FIG. 3 is {3, 11, 27, 35, 45}.

An target channel selector 406 according to still another
exemplary embodiment may select channels of an interme-
diate frequency from the Irequency regions Ul to US,
respectively, as the hopping target channels. In this case, a
set of the hopping target channels H in FIG. 3 is {5, 21, 28,
38, 46}

An target channel selector 406 according to further
another exemplary embodiment may select channels of the
highest frequency from the frequency regions Ul to US,
respectively, as the hopping target channels. In this case, a
set of the hopping target channels H in FIG. 3 is {9, 24, 31,
41, 47}.

Further, the target channel selector 406 may select the
hopping target channels such that two most frequency-
distant channels from two subsequent or neighboring fre-
quency regions among the frequency regions Ul to U5 are
selected as two of the hopping target channels.

As described above, according to a method and an appa-
ratus for selecting hopping target channels in accordance
with exemplary embodiments, candidate channels having a
value of a received signal strength less than a threshold
signal strength are selected first. The candidate channels
selected first have a low probability of being interfered
compared with other channels.

Also, the candidate channels are classified into each
frequency region depending on a channel frequency, and one
candidate channel 1s selected as a hopping target channel
from the each frequency region. Therefore, the hopping
target channels may maintain a maximum frequency interval
or diflerence. In the case where a WLAN device newly or
additionally operates while a non-WLAN device communi-
cates with an external apparatus, a probability that the
hopping target channels used by the non-WLAN device are
interfered may be reduced. That 1s, a probability that com-
munication of the non-WLAN device does not function
temporarily may be reduced.

The exemplary embodiments described above do not limit
the mventive concept thereto. For example, the channel-
selecting apparatus of FIG. 4 may not include the candidate
channel classifier 405 which 1s configured to classily the
plurality of channels within the available frequency band
into the frequency regions Ul to U5 as above. In this case,
the candidate channel selector 402 may determine the avail-
able frequency band of the WLAN and the plurality of
channels within the available frequency band, and the target
channel selector 406 may select the hopping target channels
from among the plurality of channels such that any two
subsequent or neighboring candidate channels are separated
by a predetermined frequency difference or more.

The exemplary embodiments including the above-de-
scribed methods or operations may be embodied 1n the form
of computer programs executable through various compo-
nents on a computer, and the computer program may be
recorded on a non-transitory computer-readable recording
medium. In this case, examples of the non-transitory com-
puter-readable recording medium include magnetic record-
ing media such as hard disks, tloppy disks, and magnetic
tapes, optical recording media such as compact disc (CD)-
read-only memories (ROMs) and digital versatile discs
(DVDs), magneto-optical recording media such as tloptical
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disks, and hardware devices such as ROMs, random-access
memories (RAMSs), and flash memories that are especially
configured to store and execute program commands. Fur-
thermore, the non-transitory computer-readable recording
medium may include an intangible medium embodied 1n a
transmittable form on a network, and may be, for example,
a medium embodied 1n the form of soitware or an applica-
tion and transmittable and distributable via a network.

Meanwhile, the computer programs may be those that are
especially designed and configured for the mventive con-
cept, or may be those that are known and available to
computer programmers skilled in the art. Examples of the
computer programs include machine language codes that
may be generated by a compiler, and high-level language
codes that may be executed by a computer by using an
interpreter.

At least one of the components, elements, modules or
units represented by a block as illustrated in FIG. 4 may be
embodied as various numbers of hardware, software and/or
firmware structures that execute respective functions
described above, according to an exemplary embodiment.
For example, at least one of these components, elements,
modules or units may use a direct circuit structure, such as
a memory, processing, logic, a look-up table, etc. that may
execute the respective functions through controls of one or
more microprocessors or other control apparatuses. Also, at
least one of these components, elements, modules or units
may be specifically embodied by a module, a program, or a
part of code, which contains one or more executable 1nstruc-
tions for performing specified logic functions, and executed
by one or more microprocessors or other control appara-
tuses. Also, at least one of these components, elements,
modules or units may further include a processor such as a
central processing unit (CPU) that performs the respective
functions, a microprocessor, or the like. Two or more of
these components, elements, modules or units may be com-
bined 1nto one single component, element, module or unit
which performs all operations or functions of the combined
two or more components, elements, modules or umts. At
least part of functions of at least one of these components,
clements, modules or units may be performed by another of
these components, elements, modules or units. Further,
although a bus 1s not illustrated in the above block diagrams,
communication between the components, elements, mod-
ules or units may be performed through the bus. Functional
aspects of the above exemplary embodiments may be imple-
mented 1n algorithms that execute on one or more proces-
sors. Furthermore, the components, elements, modules or
units represented by a block or processing steps may employ
any number of related art techniques for electronics con-
figuration, signal processing and/or control, data processing
and the like.

While this mventive concept has been particularly shown
and described with reference to exemplary embodiments
thereof, 1t will be understood by those skilled 1n the art that
various changes 1n form and details may be made therein
without departing from the spirit and scope of the inventive
concept as defined by the appended claims. For example, the
inventive concept 1s not limited to only a WLAN and a
non-WLAN device operating 1n the WLAN, and 1nstead, the
inventive concept may apply to a different network and a
device which 1s disposed 1n this network but does not or 1s
not allowed to use this network.

The exemplary embodiments should be considered in
descriptive sense only and not for purposes of limitation.
Therefore, the scope of the inventive concept 1s defined not
by the detailed description of the inventive concept but by
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the appended claims, and all differences within the scope
will be construed as being included in the inventive concept.

What 1s claimed 1s:

1. A method of selecting hopping target channels for a
device which 1s included 1n a network but does not use the
network, the method comprising:

selecting a plurality of candidate channels from among a

plurality of channels included 1n an available frequency
band of the network, in response to a reception signal
strength of the plurality of candidate channels being
less than a threshold signal strength;

in response to a number of the plurality of candidate

channels being less than a predetermined number of
channels, increasing the threshold signal strength and
repeating the selection of the plurality of candidate
channels until the number of the plurality of candidate
channels 1s equal to the predetermined number of
channels;

classitying the plurality of candidate channels into a

plurality of frequency regions by grouping adjacent two
or more of the plurality of candidate channels nto a
same frequency region of the plurality of frequency
regions and arranging the adjacent two or more candi-
date channels of the same frequency region in order of
frequency of the adjacent two or more candidate chan-
nels; and

selecting at least one candidate channel as a hopping

target channel from each of the plurality of frequency
regions, wherein the at least one candidate channel
selected from each of the plurality of frequency regions
has a same relative position 1n the respective plurality
of frequency regions,

wherein the classifying the plurality of candidate channels

comprises: arranging the adjacent two or more candi-
date channels 1n descending order of frequency of the
adjacent two or more candidate channels.

2. The method of claim 1, wherein the available frequency
band comprises a frequency band of a wireless local area
network.

3. The method of claim 1, wherein the hopping target
channel selected from each of the plurality of frequency
regions comprises the channel having a lowest received
signal strength in each of the plurality of frequency regions.

4. The method of claim 1, wherein the classitying the
plurality of candidate channels comprises:

arranging the adjacent two or more candidate channels in

ascending order of frequency of the adjacent two or
more candidate channels.

5. The method of claim 1, wherein the hopping target
channel selected from each of the plurality of frequency
regions comprises a channel having a lowest, mtermediate,
or highest frequency in each of the plurality of frequency
regions.

6. A method of selecting hopping target channels for a
device which 1s included 1n a network but does not use the
network, the method comprising:

selecting a plurality of candidate channels from among a

plurality of channels included 1n an available frequency
hand of the network, in response to a reception signal
strength of the plurality of candidate channels being
less than a threshold signal strength;

in response to a number of the plurality of candidate

channels being less than a predetermined number of
channels, increasing the threshold signal strength and
repeating the selection of the plurality of candidate
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channels until the number of the plurality of candidate

channels 1s equal to the predetermined number of

channels;

classifying the plurality of candidate channels into a

plurality of frequency regions by grouping adjacent two
or more of the plurality of candidate channels nto a
same Irequency region of the plurality of frequency
regions and arranging the adjacent two or more candi-
date channels of the same frequency region in order of
frequency of the adjacent two or more candidate chan-
nels; and

selecting at least one candidate channel as a hopping

target channel from each of the plurality of frequency
regions, wherein the at least one candidate channel
selected from each of the plurality of frequency regions
has a same relative position 1n the respective plurality
of frequency regions,

wherein the hopping target channels comprise two most

frequency-distant channels selected from two neigh-

boring frequency regions among the plurality of fre-
quency regions.
7. A channel-selecting apparatus for a device which 1s
included 1n a network but does not use the network, the
apparatus comprising:
at least one processor configured to implement:
a candidate channel selector that
selects a plurality of candidate channels from among
a plurality of channels included in an available
frequency band of the network, 1n response to a
reception signal strength of the plurality of can-
didate channels being less than a threshold signal
strength, and

in response to a number of the plurality of candidate
channels being less than a predetermined number
of channels, increases the threshold signal strength
and repeats the selection of the plurality of can-
didate channels until the number of the plurality of
candidate channels 1s equal to the predetermined
number of channels;

a candidate channel classifier which classifies the plu-
rality of candidate channels into a plurality of fre-
quency regions by grouping adjacent two or more of
the plurality of candidate channels mto a same
frequency region of the plurality of frequency
regions and arranging the adjacent two or more
candidate channels of the same frequency region 1n
order of frequency of the adjacent two or more
candidate channels; and

an target channel selector which selects at least one
candidate channel as a hopping target channel from
cach of the plurality of frequency regions, wherein
the at least one candidate channel selected from each
of the plurality of frequency regions has a same
relative position in the respective plurality of fre-
quency regions,

wherein the processor 1s further configured to implement:

a sorting unit which arranges the adjacent two or more

candidate channels 1n descending order of frequency of

the adjacent two or more candidate channels.

8. The apparatus of claim 7, wherein the available fre-
quency band comprises a frequency band of a wireless local
area network.

9. The apparatus of claim 7, wherein the hopping target
channel selected by the target channel selector from each of
the plurality of frequency regions comprises the channel
having a lowest received signal strength in each of the
plurality of frequency regions.
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10. The apparatus of claam 7, wherein the processor 1s
turther configured to mmplement a sorting unit which
arranges the adjacent two or more candidate channels 1n
ascending order of frequency of the adjacent two or more
candidate channels.

11. The apparatus of claim 7, wherein the hopping target
channel selected by the target channel selector from each of
the plurality of frequency regions comprises a channel

having a lowest, intermediate, or highest frequency 1n each
of the plurality of frequency regions.

12. The apparatus of claim 7, wherein the network 1s a
wireless local area network, and the device comprises a
monitoring camera.

13. A channel-selecting apparatus for a device which 1s
included in a network but does not use the network, the
apparatus comprising;

at least one processor configured to implement:

a candidate channel selector that

selects a plurality of candidate channels from among,
a plurality of channels included in an available
frequency band of the network, in response to a
reception signal strength of the plurality of can-
didate channels being less than a threshold signal
strength, and

in response to a number of the plurality of candidate
channels being less than a predetermined number
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of channels, increases the threshold signal strength
and repeats the selection of the plurality of can-
didate channels until the number of the plurality of
candidate channels 1s equal to the predetermined
number of channels;

a candidate channel classifier which classifies the plu-

rality of candidate channels into a plurality of fre-
quency regions by grouping adjacent two or more of
the plurality of candidate channels into a same
frequency regions ol the plurality of frequency
regions and arranging the adjacent two or more
candidate channels of the same frequency region 1n
order of frequency of the adjacent two or more
candidate channels; and

an target channel selector which selects at least one

candidate channel as a hopping target channel from
cach of the plurality of frequency regions, wherein
the at least one candidate channel selected from each
of the plurality of frequency regions has a same
relative position in the respective plurality of fre-
quency regions,

wherein the hopping target channels comprise two most
frequency-distant channels selected from two neigh-
boring frequency regions among the plurality of fre-
quency regions.
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